Background and aim: Although the efficacy of maintenance remission therapy in ulcerative colitis (UC) has been proved in many studies, little is known about its possible effect on the extent of the disease. The aim of the present multicenter Belgian study was to evaluate the potential role of UC maintenance therapy on the colonic extension of the disease. Materials and methods: A total of 98 patients, 56 males, 42 females, mean age 52 years, range 22-82 years, from 12 medical centers in Belgium, with an acute exacerbation of wellestablished, endoscopically and histologically proven left-sided UC, were included. The colonic extension was endoscopically determined at the time of the initial diagnosis and at the actual
Introduction
Despite the progress that has been made in the management of ulcerative colitis (UC) in the last decades, its natural history is still characterized by periods of remission interspersed with exacerbations, while the therapy is aimed to keep the general condition of the patient stable, maintaining remission whenever possible. [1] [2] [3] The efficacy of long-term maintenance therapy for ulcerative colitis with aminosalicylates has been well established in many studies. Mesalazine is the drug of choice for maintaining remission in patients with ulcerative colitis. [4] [5] [6] [7] For more serious cases maintenance therapy with immunosuppressives, such as azathioprine, has been proven effective in patients with steroid-dependent or steroid-resistant ulcerative colitis. [8] [9] [10] However, little is known about the potential efficacy of maintenance therapy in modifying or changing the natural history of ulcerative colitis and the extent of the chronic inflammation.
The aim of the present multicenter study was to evaluate the role of long-term maintaining therapy for ulcerative colitis on the colonic extension during subsequent exacerbations.
Patients and Methods
In the present multicenter, cross-sectional study from 12 medical centers in Belgium, patients with actual exacerbation of well established, endoscopically and histologically proven left-sided UC were included. The same clinical questionnaire was used for all patients and included date of birth, sex, disease duration, smoking habits and date of initial diagnosis and actual and previous flare-ups.
The extension of UC was endoscopically determined at the time of the initial diagnosis and at the actual flare up. Colonic extension was classified in two groups: Left-sided colitis including (a) rectum, (b) sigmoid and (c) descending colon, and pancolitis including (d) colitis up to the transversum and (e) pancolitis. Disease was determined as inactive if no flare up was recorded in previous year.
Furthermore, a detailed history and chart review were retrospectively taken from all patients regarding their initial management and intake of maintenance therapy at the time of actual flare-up, as well as during 3 and 6 months before the actual UC exacerbation. According to UC maintenance remission therapy, all patients were classified in seven groups: (1) no therapy; (2) 5-aminosalicylate (5-ASA) only; (3) corticosteroids only; (4) immunosuppressive only; (5) 5-ASA and corticosteroids; (6) corticosteroids and immunosuppressives and (7) 5-ASA, corticosteroids and immunosuppressives.
Finally, the change in colonic involvement (regression or extension) between the actual UC exacerbation and the initial localization was defined as: (a) minimal if the flare-up. The mean duration of UC was 93 + 72 months, median was 84 months, and range was 3-372 months. Active smoking was reported in only 7% of patients, while the majority were nosmokers (63%) or ex-smokers (30%). The median colonic extension at the time of initial diagnosis was 25 cm, range 2-70 cm from the anal merge. Sixty-six percent of the patients had quiescent disease without flare-ups during last year. The χ 2 -test was used for statistical analysis. Results: 29/98 (29.6%) patients had not used any maintenance therapy in the last 3 months before the actual exacerbation. The most commonly used maintenance therapy was 5-ASA (43%), while combined therapy with 5-ASA, corticosteroids or immunosuppresives (mainly azathioprine) in all possible combinations was reported by 29.6% of patients. The extent of UC had not changed in 50.7% and 51.7% of patients, respectively, with and without maintaining therapy (NS, p = 0.99). Some degree of regression was observed in, respectively, 21.7% and 20.7% (NS, p = 0.99), and some degree of extension in, respectively, 27.5% and 27.6% (NS, p = 0.99). Furthermore, no relationship was found between changes in colonic extent and type of maintaining therapy, smoking habits or disease activity during the last year before the acute exacerbation. A tendency of beneficial effect of maintenance therapy on disease extent was observed in patients with continuous active disease of short duration. Conclusions: According to this multicenter study, maintenance remission therapy for left-sided UC was not found to have a statistically significant effect on colonic extension. Further longterm studies are necessary to confirm these results. 
Statistics
Continuous data are reported as mean ± SD or median and ranges if the data were not normally distributed. For comparison of categorical data the χ 2 -test was used. All calculations were performed with SPSS version 10.1 software (SPSS, Chicago, IL).
Results
Finally, a total of 98 randomly recruited patients, 56 males and 42 females, with mean age of 52 years and age range of 22-82 years, with actual exacerbation of well established, endoscopically and histologically proven left-sided UC were included. The baseline demographic and disease history characteristics of all patients are reported in Table  1 . The median time interval between initial diagnosis and actual flare up was 84 months (range 3-372 months). At the time of initial diagnosis, the majority of patients with left-sided colitis had rectosigmoid disease (78%), while a minority had colitis up to the descending colon (22%). Mean colonic extension was 27 + 16 cm, range 2-70 cm from the anal merge.
The initial UC localization, with and without maintenance therapy during the last three months before the actual exacerbation, is shown in Fig. 1 .
Maintenance therapy, during the period of 3 and 6 months before the actual exacerbation, was taken by, respectively, 70% and 74% of patients (Table 2) . Monotherapy with 5-ASA was the commonest therapy used by 43% of patients as monotherapy and in 21% of patients in combination with corticosteroids (12%), immunosuppressives (3%) or both (6%). Corticosteroids or immunosuppressives during the 6 months before the actual exacerbation alone or in combination with other drugs were used in, respectively, 22% and 14% of patients.
Topical therapy with 5-ASA alone or in combination with corticosteroids was reported by 19% of patients, oral therapy by 29% and combined oral and local therapy by 22%, 3 months before the actual flare-up.
In the total population no changes in colonic extension between the actual flare up and the initial localization were found in 51% of patients, while significantly less patients experienced some form of extension (27.6% of patients; p = 0.0033) or regression (21.4%; p = 0.00037) irrespective of use of maintenance therapy (Table 3 ). In 69 patients on maintenance therapy, the extent remained unchanged in 50.7%, regressed in 21.7% and extended in 27.5% of patients. Figure 1 Initial UC localization in relation to maintenance remission therapy. Percentages were similar in patients without any form of maintenance treatment during the last 3 months (Table 3 ).
In patients with initial colonic localization up to the descendens, significantly greater degree of regression (55%) than extension (14%) (p b 0.05) was observed, while patients with initial rectal disease showed either no change (63%) or extension (37%) of colonic extent. Half of the patients (51%) with initial sigmoidal disease showed no change in extent of colitis, while, respectively, 22% showed regression and 27% extension of colitis, irrespective to maintenance therapy ( Table 4) .
The degree of regression was always mild to moderate in all patients with reduction in colonic extent, while extension of disease was mild to moderate in 20/27 (74%) patients and large to very large in 7/27 (26%), irrespective to maintenance therapy. In all groups, 66 to 77% of patients were on maintenance therapy. Type of maintenance therapy (local or oral) had also no influence on extension of disease (Table  5) , while no beneficial effect on the extent of colonic disease was observed by the use of combined drug categories (Fig. 2) .
In the total population we found no correlation between changes in colonic extension and disease activity: no changes were found in 54% and 45% of patients with quiescent vs. active disease, regression of colonic extension in, respectively, 18% and 27% and progression in 28% and 27%. However, in the subgroup without maintenance therapy a trend to greater regression was observed in patients with quiescent than with active disease. A tendency to opposite relationship was found in patients with therapy (15% vs. 31%, p = 0.5) ( Table 6 ).
Active smoking was reported in only 7% of patients, while the majority of patients were no-smokers (63%) or exsmokers (30%). The relation between smoking habit and change in UC extension is shown in Table 7 . A tendency to regression was observed in active smokers (45%) vs. nosmokers or ex-smokers (19%), although differences were not significant (p N 0.5).
Finally, the relationship between mean UC duration in months and changes in colonic extension is presented in Fig. 3 . The duration of the UC was more than 1 year in the majority of patients (92%). In patients with shorter disease duration (less than 1 year) either no change (63%) or regression (38%) of colonic involvement was observed, while in patients with more than 1 year disease duration, no change was observed in 50%, regression in 20% and extension in 30% of patients.
Discussion
Ulcerative colitis is a chronic relapsing disease with frequent remissions and exacerbations. This intermittent course of UC represents the most significant inherent characteristic of its natural history. 1, 2 Up to 90% of patients with UC have been reported to experience a chronic intermittent course, while according to the available literature, relapses of UC are still unpredictable, despite the progress that has been done the last decades in its management. 11, 12 The efficacy of chronic maintenance therapy, mainly with aminosalicylates, on clinical symptoms and endoscopic healing has been shown in many studies, with follow-up periods ranging between 6 and 12 months. [1] [2] [3] [4] Particularly, long-term maintenance therapy with aminosalicylates was found to be superior to placebo in maintaining remission (71% vs. 24% with sulfasalazine and placebo). 4, [13] [14] [15] [16] [17] Furthermore, although great progress has been made the last decades concerning the understanding of the pathogenesis, genetic and environmental factors as well as the management of acute flare-ups, little is known about a possible modification of the extent of UC with long-term maintenance therapy. Especially, the role, if any, of chronic maintaining remission therapy for UC on the extent of colonic disease is unknown. In a population-based study from Copenhagen, it is reported that the extent of UC is a dynamic process with changes with time in approximately half of the patients. They reported 25% cumulative probability of extension of colitis within 5 years in patients with proctosigmoiditis at initial diagnosis and 9% to 20% progression in patients with substantial colitis after 10 years of disease duration. The cumulative probability for regression in the above-mentioned study was 45% for substantial colitis and 58% for pancolitis after five years (Langholz et al. 11 ). Furthermore, Moum et al. 13 reported 16-24% progression and 23-25% regression rates in extent of colitis in patients with initial rectosigmoidal or left-sided disease, during a 1-year follow-up period using colonoscopy. Similar figures are also reported in the present study.
However, in the above-mentioned studies, the changes in UC extension were not correlated to chronic maintenance remission therapy, while in the study by Langholz et al. 11 the extent of UC was determined using sigmoidoscopy and double-contrast barium enema in contrast to the present study, in which the extent of UC was accurately determined using colonoscopy.
In the present multicenter study the extent of UC seemed not influenced by the intake of maintenance therapy. Half of the patients had no change in extent whereas the other half of patients showed either regression (21%) or extension (28%) irrespective of use of maintenance therapy.
The observed degree of extension or regression of colonic involvement was almost always minimal and only in 1-5% of patients more pronounced.
The results of this study were not influenced by the type of medication (drug category, oral vs. local administration) nor by combination of different drugs. In fact, a small although insignificant trend to progression of anatomic involvement of disease was observed by the use of combined drug categories possibly reflecting the more aggressive form of disease.
The most commonly used maintenance therapy was 5-ASA (47% of patients), while only a small number of patients (3%) was on immunosuppressive only therapy, making the interpretation of the results more difficult. Use of aminosalicylates was accompanied with an extension of disease in 24% and regression in 26% of patients.
Furthermore, if we take into account that the mean time between previous and actual UC exacerbations in the current Figure 2 Change in UC extension in relation to number of drug categories used as maintenance therapy. study was 29 months, while the mean duration of UC was 93 months, the common follow-up period of 6 months to 1 year used in the majority of prospective studies concerning the role of maintenance therapy in UC, is not sufficient and further studies with longer follow-up are necessary to determine the efficacy of chronic maintenance therapy in modifying the extent of UC.
As far as smoking habit is concerned, the majority of patients in this study were non-smokers or ex-smokers. Patients with active smoking showed the greatest degree of regression in colonic extension in comparison to non-smokers or ex-smokers, irrespective to maintenance therapy, however, without statistically significant differences. This finding is another indirect argument for the potential protective effect of smoking in UC, which is in accordance to other studies. 19, 20 An interesting finding of this study was that in patients with short disease duration (less than 1 year) either no change (63%) or regression (38%) of colonic involvement was observed, in contrast to previous studies reporting the highest extension rate of ulcerative colitis during the first year of disease. 11 Use of maintenance therapy was even associated with larger regression (60%). However, the small number of patients precludes definite conclusions.
Moreover, the mean disease duration was greater in patients with extension of ulcerative colitis (115 months) than in patients who showed no change (87 months) or regression (79 months) of ulcerative colitis extent (Fig. 3) . Although the small number of patients made definite conclusions difficult, we could assume that ulcerative colitis patients during the first year after initial diagnosis may benefit from chronic maintenance therapy with regard to colitis extent.
Finally, in the total population, patients with continuously active disease during the last year before actual flare-up, tended to show more frequently regression in colonic extent (27%) than patients with quiescent disease (18%) (p = 0.8, NS), in contrast to other studies, which reported that the occurrence of continuous active disease was related to extension of colitis. 11, 13 Moreover, patients with active disease showed a trend to greater regression rate with maintenance therapy than patients with quiescent disease, although not significant, while in the group of patients without maintenance therapy, greater regression was observed in patients with quiescent disease. This inverse correlation of regression rates with and without maintenance therapy, in relation to disease activity, may lead to a conclusion of a potential positive effect of maintenance therapy on colonic extent in patients with active disease. However the small number of patients precludes definite conclusions.
In conclusion, although in our study chronic maintenance remission therapy for ulcerative colitis was not found effective in reducing the colitis extension during subsequent ulcerative colitis exacerbation, further long-term studies, as well as use of new drug categories, 21 are necessary to determine the role of chronic maintenance remission therapy for ulcerative colitis in the natural history of disease.
